L-carnitine inhibits hypoglycemia-induced brain damage in the rat.
Hypoglycemia sometimes occurs in patients with diabetes mellitus who receive excessive doses of insulin. Severe hypoglycemia has been known to induce mitochondrial swelling followed by neuronal death in the brain. Since L-carnitine effectively preserves mitochondrial function in various cells both in vitro and in vivo, we investigated its effects on the neuronal damage induced by hypoglycemic insult in male Wistar rats. Animals were given L-carnitine-containing water (0.1%) for 1 week and then received insulin (20 U/kg, i.p.) to induce hypoglycemia. Although L-carnitine did not affect the mortality of animals that developed hypoglycemic shock, it improved the cognitive function of the survived animals as assessed by the Morris water-maze test. L-carnitine effectively inhibited the increase in oxidized glutathione and mitochondrial dysfunction in the hippocampus and prevented neuronal injury. L-carnitine also inhibited the decrease in mitochondrial membrane potential and the generation of reactive oxygen species in hippocampal neuronal cells cultured in glucose-deprived medium. These results suggest that L-carnitine prevents hypoglycemia-induced neuronal damage in the hippocampus, presumably by preserving mitochondrial functions. Thus, L-carnitine may have therapeutic potential in patients with hypoglycemia induced by insulin overdose.